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管束植物と姉妹群になるという関係（Fig. 1 : A）と，
2）蘚苔類は単系統群ではなく，維管束植物に対し
て側系統群であるという関係（Fig. 1 : B－F）で








物であるという考え方（Fig. 1 : B and C）と，2 b）
ツノゴケ類がもっとも初期に分岐した群である（Fig.
1 : D―F）という考え方がある。これまでの研究結




する Fig. 1 : Dの系統関係を支持する結果が得ら
れており，現在最も可能性が高いと考えられる系統
関係である。しかし，データセットによってはツノ
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Fig. 1. Phylogenetic relationship among land plants.
Fig. 2. Mizutania riccardioides Furuki et Z.Iwa-
tsuki．（After Fruruki and Iwatsuki 1989, modi-
fied from Figs. 1―4）．





































































Fig. 3. Ambuchanania leucobryoides（Yamaguchi,
Seppelt, Z.Iwats. et A.M.Buchanan）Seppelt et
H.A.Crum. 1, Plant ; 2, Stem leaves ; 3―4,
Leaves on long branch ; 5―7, Leaves on short
branch ; 8―13, Leaf cells ; 14―18, Cross-section
of leaf ; 19, Cross-sections of branch and stem．
（After Seppelt 2000）．
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Fig. 4. Meiosis in Pogonatum inflexum. Dark color indicates nucleus, light color plastids, and straight lines mi-
crotubules. A : Plastids fused into a single plastid during spore mother cell formation. B : Prophase-．Prior
to a nuclear division, a plastid divide. Quadripolar microtubule system（QMS）is established by a regular tet-
rahedron composed of microtubules connecting plastids. Microtubule organizing centers are located on or
near surface of plastids, from which microtubles develop. Cytoplasm is lobed into four lobes which are des-
tined for spores. C : By two plastid divisions, plastids are positioned in a regular tetrahedral arrangement.
D : Metaphase-．QMS is transformed into spindles of maetaphase-．E : Late metaphase-．F : Metaphase
-．Microtubule organizing centers reappear on the surface of plastids, spindles develop for the second divi-
sion of meiosis. G : Anaphase-．H : Spore tetrad ; each spore has a single nucleus and a single plastid.
Fig. 5. Types of meiosis in bryophytes．：Mosses and hornworts．：Monoclea, Dumortiera．：Marchantia．
：Reboulia．：Conocephalum conicum．：Conocephalum japonicum．：Blasia, Haplomitrium blumei．
	：Haplomitrium hookeri, Haplomitrium mnioides．（After Shimamura et al. 2001, modified）．
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